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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition yielding a coated film which has a uniform thickness 
and has an excellent mechanical strength, crack resistance and CMP resistance and a low dielectric constant 
SOLUTION: The film-forming composition contains (A); a hydrolysate and/or condensate of at least one compound 
chosen from the group of R1aSi(OR2)4-a, wherein R1 is hydrogen, fluorine or a monovalent organic group; R2 is a 
monovalent organic group; and a is an integer of 0-2) and R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c wherein R3. R4, R5 
and R6 are each a monovalent organic group; b and c are each 0-2; R7 is oxygen or a-(CH2)ngroup; n is 1-6; and d is 
0 or 1 and (B); HO-(SiR8R90)eH wherein R8 and R9 are each a monovalent organic group; and e is an integer of 
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(57) [KKi] (ICE*) 

(A) ;R l .Si (OR 1 ) .4- (R'tt 

tt0-2Og» *5J:tfR 3 b (R«0) w Si-- 

(R 7 ) d-S i (OR 5 ) k R 6 c (R 3 , R 4 , R s *5 
J:VR 6 tt. lffOfrMS&FU b*J:tfcfifc 0- 
2<0£, R 7 ttg£3?£*:K- (CHz) .-S. tittl- 
es dttOSfcflli^-T. ) **&46«J:9ilfi&i 

L<«:^-fix^-*4, (B) ; H.O- (SiR«R 
9 0) .H (R*&£XfR 9 l±, 1 ett2-l 
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. [Sf*9l] (A) (A-l) TE-USK (1) -ME 

R l *S i (OR 2 ) (1) 

R 3 b (R 4 0) »Si- (R 7 ) d 
(2) 

(r 3 , r 4 , R s ^<ttfR s «:. 
«t<, «x«xi u b^^^ctt, m 

»3»j3R-f$fctt- (chz) . u n 

"dttOSfcttiSr^t-. ) d*645»J:9 
*«t> U< ttlr^ixA*— 36ft (B) TEHBSC (3) T 
HO- (S i R 8 R 9 0) .H ...... (3) 

[8»*E2.] ]3-^h^ 2 5 0-4 5 0tCM 

[iwwrs] mrsa (a) &#t <b) *5M*tehb 

* (4) x-mtsinZ&Mcn^is-Ht&VB. 

R l0 fM (OR 11 ) g,f ...... (4) 

5 OT/u*/US*fcti:£yj52& 6 - 2 0 <DT V 

U g ttfcJRMOflWaL f tt 0 - g ^S^^r^r. ) 

[S*«4] (A) (B) j£#<&ttJBSI 

(a).^ioo if^ G5±^##»gi&* 
. » -c (b) **o. 2-2 0SS25-e&*::££**m 

5 ] flf** l - 4 ettoBGMtAtt£**»& 

(00 0 1] 
[0 0 0 2] 

HU £<bK!*L<rtu aw«^4iflcStt3JBfflJ6 
hemitfcal Mechanical Pol is hi 
[000 3] 



(r 1 7ymm**itizima*mm*# 

To ) (A- 2) TE-«* (2) X-mtsinolt 



-S i (OR 5 ) 3-< R 6 c 

fti/Vfi (SiOz) Btt^JBSaVC^o. ^Lt, JS 
SOG (Spin on Glass) MirfSFffiX 

# y ^-/u^y is b rs«Jfc»« 

[0 0 0 41 #gfi3P6-l 8 12 0 1*4MM= 

Asfrttff 

so [0 0 0 5] W09 6/0 0 7 5 8#^»:tt, 

[0 0 0 6] S6K1 % #M¥3-20 3 77-$H*«lC 

[0 0 0 7] L^L> ±fS^ i: i l:->7yf^Cf^ 
v^v^/u zz-^a/j: £<n&& — h^t^^tB.^.^ 

so ^ttht»«^4 if 7 J: < 5 1> ^-Cfi^o % 
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#$2 0 0 1 - 2 4 0 7 9'8 



(0008] [0009] *«9!«U (A) (A- 1 ) T JS-jR* 

[«W**KLJ: 3 ^ ■*■*«■] **Btt* ±ElBia.«_ ( D -easi-LSfl:** 

r*^-f-5t*^^^^^tcHL> £<b(Ci*L< R».Si (OR 2 ) *-» (1) 

it. ^m***z\z&vz®br&&mb lt, {gits <R»tt**jii», 7y*f«fcttii^taa4^ 

£ *o SixfcJg PflajgfcfflL^^risf* ^ <t & g #) <h 1~ r- ) "*J:tf (A- 2) TE-«* (2) tmztiZfc 
5. 

R 3 b (R<0) wSi - (R 7 ) d-S i (OR 3 ) i-c R s c 
(2) 

(R 3 , R 4 , R'iSJltfR 8 ^ W— tiMot^tt io n^'>i/7^ fh7"i s a -7atf 

«£<> Wfhlff<7)ffl5^l, b*5j:lfcli, IS] rF^-n-^h^^, fh?-s.e c-T'h^ 

SaSM^Sfcfi- (CH2) ft* S£^U n **s*s*9*s1t}* ; >^ b y ^ h*>>7>* ^ 

^tKft^ftl^i (B) TE-«W:(3) -C hy-a-/h^>->7^ /f/^y-sec-/h 

HO~ (SiR 8 R 9 0) .H (3) ^f/Uhy7x/^7^ xf/Uhy> hV»7 

(R 8 &J;tfR*fi, fS]— "CfcJlfto-C^-C* ^ix >\ xf/Uhyxh^->7V, xf/uhy-a-^a 
«L1«0#*UK**U efl2-10 0^)IM^ 20 2**->->7>\ x^/U b V - i s o -7*cr;tf*V->7 

) **^5it*#»tr5«fei^a***3J: >\ xf/uhy-n-/h^v'v'7y> =f/^y-s 

[ooio] ->>7y s xf/^y7x;^>->7^ tr=/uhy^ 

Hfegtosraoagfe]- (a) K*>-->7>\ ^hyxh^->7v, t--/uhy 

(A- 1> 5£-fr -Q-7'n^^/>7>', ex/H^|l-iso-7'a# 

±£-*W: (i) fc*3tvc\ R l *jj:tfR 2 ^i«o*« t'x/uhy- n -/h^»7^ tr=/u 

Sirurw:. r/u^/^s. 7y-/H, ry^s, hy-sec^h^^^ ^hy-tert 

^/ux4jf^*rrsr t*ST?#5, -AS^C -7'h^-»7y, ex/uhy7xy^>7^ n- 

(1) 'fciSHT, R l f41«0*8W. W-r/U^S 7'n'^hy^h^7^ n -^nx fcf/u h V ^b * 
tifiirt.7^-;lsm'C&>6Ztfrfr$. U\ ^Ct, 7/u 30 -»7^ n-^ae/Uh y -n-yo^i/*>7^ 

^Sc: LTf*. ;*?vu£. xifvuS, ^BfcT/uS, 7 .n-/n^Fy-i so-7'a#^7^ n" 7 *, 

<> S&(C**JDK«57y*liK-? L 4ifl-B»S^r^X' -yh^>7^ n -7 > nf/uhy7x^->->7 

- (i) tc^-c, r y-^St Ltii, i-7 , ne/uFy^h^>7^ i^e/uh 

^-/I'S, ^Ba7xiA'I v ^n*7x^S > 7/u ->7^ i - ^a ^ h J - I i o - ^b 

^n^acXL/ug/jjiffe^ffSr^iS-CtSo V, i-7'Btr/^y-n-T'h^^^ i -7*a 

toon] t«s^«fl:*«o**«i tr/^y-sec-^h^>7^ i-^a.tf/whj 

LTtt. hy>h^7^ hy^h^'>->7^ h 40 -tert^^fA i-7'n^hy7x; 
y -n-^azjfirv^VyX, hy-i so-^^ n -If-fr b V * b 

•>7V, f,y- n -yh^»7^ hll-sec-y ;Uhyxh^>y7 4 A n-^/^ Fy-n-7'ci^ 

h=2f'>'>7^. hy-ter t-T'h^^^ hy ->'>7V, n-/f^hy - i s o-rn^'W 

7xyiri/y7y, 7/^a h y ^ ^v">7^ 7/U V, a - T^/H* y - n - ^ h n-T'Tv*' 

z-a h h#->->7^ 7^tDhy-n-7'ci^ hy-s ec-/h^>'>7>> n-^h5-te 

y->7>; h y - i s o -7*czzK^v^>7>x rt-/h^»7^ n-yf^M7x/^V7 

7/^2hn h y -n-T' h^>->?*A 7/U2ra h y - s V, s e c -yf-frb V / b **>i/7 sec-^f 

e c -7 P ^-»7>', hy-tert h /U- i - hyx K^i/->7 V, s e c b V - 

^•>y7>, 7/U3-a h y 7xy^'/>7^ fh7> ' n -7*a *f^r>«>7 sec -T'f/l'- h y ~ i s o 
^y*>7> t fh^xh^^"/^^ f h7~n-7' so -/o^^yy^, s e c --/f-fr- b V - n h 
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^yy7^, s e c -:/fvU- h !/ - s e c h 
7>\ s e c -^Fvu- h 7xl/ *'>'>7^ t-y 

y^hy- i s o-rB^v">7^ t-yf/H^y- 
n-/h^>y7^ t-/f/t'Ml-sec-7'h^ 

> s t-yf/uhyyxy^^y, 7x-/i-hy^ 

h^v">7^ 7i=/^!/3:F*v">7>, 7*xvu 10 
h y-n-rnsK*^'?^ 7x-/^y-iso- 

^B^yyy^ 7x=/!/ h y -n*/ F^'>*>7 
V, 7xr/Uhy- s ec-7'h^y'>7y, 7x=^ 
hy-ter t-^^yy^^ 7x^;uhy7xy 
^yy7>> fcfxvuhy * h^»7^ f=/^yx' 

y-7^/Be/uhy3:^-»7^ y -^y 

v^K^B^hy/h^^^ y-^y^K* 
y^n^hyxh^fyy^^ y-hy7on/ae 
/u h y ^ h^yy7X v - h H7pc/d evu K y = 20 
h^yy7^t'| i/t^fri/* b*i/isy^^ 
/Uy/ai h^yyyy, v^fvi — 5*- n -^azK^v-v' 
7X i^^vW—i?- i s o -7 J D^^rv'y7>', 2?t* 
>?— ri— y h^**>*>7^> ^/U— sec 
-^h^yy^y, ^^-/U-^-t e r t'-^h^y 

^r>V7 v^r.^vl'v^ h^r*v / v'7> / > i/^^J^—i/ 
- n-7'D^yy7>, S/xifvU— C?— i so— 7*er 
^■>V7^ yif^-y-n-y^yy^A v 7 
xifvU-^-s e c -T' h^r->">y i/^fr-i/- 30 
t e r t-/h^yy7V, ^xf;Uy7xy^'>v'7 

e/Ui/rc h*v">7 y-n-T'D^-^-n-7' 
azK^v">7^, iz-n-T'n tVU-v^- i so-T'a 
3K^fi/->7>- % •>-n-7'cit , /w-^-n-7'F^'» 

i^- n - /P e/U- S/- 5 e c -y h ^> y 7 
V. •y-n-7'af/U-y- t e r t-T'F^yy^ 

y«n-rB^-y-7xy^>y7^ 5?- i 
so-^ne/i/v/Vh^yy^^ y-iso-^otf 
^yx h^yy7>s *y~ i s o -:/a tVu-v- n - <a 
7*D3^#v->7^ -y-i so-yc^-y-i so 
-7'n^yy7 , A V- i s o-^B^-y-n- 
7 ^yy7>, y-iso-^oe/i'-y-sec- 
7h^yy7y, 5*- i s o — 7* a £7U— v?- t e r t 
-y^Vyy^y, v^-i so-7'B^-y-7xy 
^yyfy, *y- n -T'f/i'v 7 ^ h **yi/y n 
-y^/UC/xi h^yy^, iz-n-T'^-v-n- 
/a^^i/^yy, iy-n-T'fvU-v 7 - i so-^c 

>\ '>'-n-7'f/^^-s e c-/h>'»7y, >' 50 



-7f/i/-i/-7sy ^*>iyy> % ■>'-sec-7'f/i' 
•^^yy7^ y'-sec-7'f/^xh^yy7 
s e c — T'fvU— *y— n — 7 , o^^y , >7 V\ 
v- sec -T'f/l'-y- i s o — 7*ci;tf «>->7 y, 
S/-s e c-y^/u-Cy-n-7'h^r*>*>7^ v/- s 
ec-7'f/l'-y-sec-7'h^yy7>, v 7 - s e 
c — Z/^vl'— v* — cert — T' h^*->->7>, is— s e 
c -T'Tvl — y*-7xy^yy7V, •y-tert-7' 
^/t^y* h^yy7y, y-tcrt —tt/wfaz b* 
yy7V, t e r t — T^/U— n -^axK^riy 
■>7^ S?-t«rt -^/U-S?- i s o -7*asK#- 
•>y7^ i/- t e r t-7'f/i'-'>'-n-/h^yy 
7>\ v^- t e r t-/f/U~v/-s e c-yh^r'» 
7>, v 7 - t e r t -^yu— 5?- t e r t -T^h^-y 

y-ter t -/f/U-y-7x/^yy7 
> N y7x-/^ h^yy^A y'7x^u-y-x 
h^r->'>7>v A"- is — n — 7*nzK#->5/7 

S?7*xvu-v?- i s o -7'a^yy7 , y, */y 
x^/u-is-n-y b*isisy>. v?7x-/V-i;- s 
ec-yh^y'^A y'7xx/U-v J -tert-7' 
h^>>y>. i/7xx;Uv?7x/^ry'>7y, ^tT= 
/uhy * h^ryy?^ v -7;y7'n^hy^ h^r 
yy7>> y-rS/^ne/Uhyxh^C/^^ y 

-^y->K*->^aevuhy * h*fS'?>\ v-^y 

•> K#-^a fc^/u h y xi h 7 V. v"hl/7aa 
7*a^Fy> h^y^ys y-Hl7BB7'n^ 

hyxh^y->7W^ ; zmfzztfcx-tz,, Ztl 

V, r h7x^-»7y, fh7-n~7 i B^yy 
7A f >7- i s o -7'n^^yy7A T" h77x 

>^/uhy^ h^iy->7^ ^fvuhy 

x h^-fC^:^ 7<^hy-n-^D2Kdp.^>7v; 
^^/u h y - i so -7*a 7^ xi^-yu b V J 

h^yy7^ x^/uhyac h >\ eTxi/u h y 

^ h^r*>->7>, t J x/Uhyxh^r->v'7y, 7^-/U 

I* y > h^yy^y, 7x=/n^ yxi b^->->y>. *J 
t^f-tSoV* b*c*s*s7^. -y>f/^yxh^yy7y, 
h^yy7A Ste^vWi** b*~>*>5 
V, y7xx;uy7 h^-yy^, S/^xvu^x. b^- 
yyfA hy>f-/^/> h y ^ ^ 

^/xh^>-y7^ hyxf/^y^h^>-y7V, 

hyxf/u^/xh^y">7>, h y 7x-/^y > h 

ir->y7A I- y 7 x-/^; x. h * '>->7 Vrt^lf 

*u Wcff^U^iUt, fh7> h^yy7A r 
h7xh^->->7^ > fvu h y > ^yy7A 
y^yx^yy^y, Vt^-fr*/* h *iyC/7 

1 i$>o Pit 2 IW^ISI^f L t i J: i\ 
(00 121 (A-2) ft* 



(5) 



ftffl 2001-240798 



±K— »S (2) ic&t^T, i ffi^SS* orri, 5fe 
OHR* (l) twaftWUKr^rfSCtAs-Ct*. 
[0 0 13] St, HBBt (2) <73R r -C&<5 2fffi<7>W 

i/yi/a**^ 1, 1.1. 3, 3 
-3-/fvUiy->a*lhv, 1. 1. 1, 3. 3-' <> 
^h^-S-^fv^Va^V, 1, 1.1. 
3, 3-^<V^> h^>-3-7x-/!/v/->n^rf^ 
L 1, 1. 3, 3 -^l/?^ Y**s- 3-7x^/Uy 
•>aar^y, 1, 1. 3. 3-fh7^^>-l, 3 
-ifj+jUifi/a*-?^ 1. 1. 3, a— 
**-\,.Z-V****J*s**+*+ 1, 1, 3, 3 

1. 1. 3, 3-f h7x^'>-l> 3-'^7*=yu 
S?^a l, l, 3-hy>h*V-l, 3, 3 

-hy>f/^>c^rt^ 1. 1, 3-hy^h^'> 
-1, 3, 3- h I/ ^f/W^i/o^fy, 1, 1, 3- 
hy> h^>-l,. J 3, 3-hy7*-/^a^f 
>\ 1, l f 3- hy*h^-l f 3, 3-hy^* 
=.j\,*Ji/n*-p*s* 1, 3-S?> UTS'- 1. 1. 3. 
3-fh7>f^'>ndrfy % 1, 3-^h^'>- 

^> h^r->- 1, 1. 3. 3-fh77i-/^'>c^r 
1 , 3 h=3r'>- 1 . 1, 3, 3-7h77 

[Oai 4] w;ft,ib<a5*K h*v"i^a3H- 
>\ ^^tx^yi/ya^f ^ 1. 1. 3. 3-T- 

h7>h^>-i, i. 

1, 3, h7X h*f- 1. Z-*J*WJ*s* 

1, 1. 3. 3-fh7^h^>-l, 3 - : y 
7^=/Uv?->a^V, 1. 3-'^> h*i/-l, 1. 
3. 3-rh7^f^>^tV, 1. 
•>-l. 1, 3. 3-fh7>^>°^ 1. 
3-S/> J**2/-l, 1, 3, 3-7h7 7x^v?-> 
1. 3-v ? ^h*v'-l. 1. 3, 3-fh 
77x-/^->aH^if^, #*U^«ftL-C*lf 
SZt^-Cf -5. 

[00 15]-H^(2) |C*5lr^-Cdi5 0Ofl:*»fcL 

^t7x=^>-^>7 , A 1, 1. 1. 2, 2- 
^>h^>-2-^f^*>7 % A 1. 1. 1. 

2, 2-.ky^rxh^>-2-^f/^v'7^ 1. 

1. 1, '2, 2— h^'>-2-7x-/k/y7 
y % 1, 1 , l, 2, 2 -^V^x: ^y-2-7x = 
^i?'>7^ 1.1. 2, 2-7h7>h^>-l, 2 
-y7f/^">7>, 1. 1. 2, 2-fh7Xh^*> 
-1, 2-^>^^->7>. 1. 1. 2, 2-fh7 



2-^7x^'>7>, 1. 1. 2, 
2— r h7X h*'>-l, 2-/7x^y->7V> 
1. 1, 2-by/h^rv-l, 2, 2-M>fvUv> 

l. l. 2-f-y^h*->-i, 2, 2- by 

>f/^y7^ 1. 1. -2- hy* b*">-l f 2, 

2- hy 7xX/U^y7>, 1, 1. 2-hllxh^y 
-1, 2, 2-hy7xx/Uy'^7^ 1. 2-*>Vh 
*->-l, 1. 2, 2-fh7^f/^'>7 , A 1, 2 

1. 2, 2-fh7/f/^y7 
V, 1, 2-y> b*~>-l, 1. 2. 2-fh77x 
r/U^yyy, i, 2 h*->- 1. 1. 2, 2- 
7h77xx/Uy^7W^ (2) fcfc^T 

R 7 ^- (CHz) a-r^Six-SSO-fk^ikU-Ctt, 

AO t^* (y?> h^-»^/t'->y/u) ^^v. 

(^ih^^f/^y/^) ^ (c^ h 

ir'V7s-/^vi)/H ^^y, fcT* (i^xi h^v'T'^- 
Av'yA) fc'J* h^>v ? ;'^Av'y A) 

h^rv'^7xi=./U->y /U) X^^> t^* (xih^r-> 

v/y-^-/u^y /u) tr* (-^^ h^r->->y 

/U) x;*:y. fcT* h=^v">y^) xi^V. fcf 

^ (^3rf7x/ 3r^>yA) t'* (v?/ ^ 

-v^fvuiyy a) x:^^ % t** (^h^v^fvu-vy 
zu) x.^v, (v?^ h3r«>:7xLXVUv'y A) 

^A->y A) x:*.>\ ^ J* U h*^7s-^V!l 

zu) (xh^i/^xi/i/Vy/i') ^ 

.v,.i f 3-tr* h*>->yA), 

1. 3-fcT* (-.^r^x: h^r->'>y /^) T'n/N'V. 1, 

3- f^ (^t7x/^ri/'>y^) 7 , o/>'^ 1..3 
-fcT^ h^v'^^^y/^) 1* 3- 

tr^ (^3ih^->^^/u->y/^ ^o/<^, i. 3-tr 

^ (v?xh^->7xx/k>y/U) 7*B^ % A 1. 3-^ 
^ (>h^^f^>y^) 7*cx/^V, 1. 

(aihirv/^^^^y^) 7'a/<X 1. 

h^v/v^^xi^/Uy/y/U) y^a^'^ 1, 3-tf^ 

(31 ^*>V?7xX/U'>y/U) y^a/<Wj!^%^tf 

^5f.f-ai h^yy->7X ^^xx^yi/y^^ 
1, 1, 2, 2-fh7^h^-l, 2-^f/Uy 
y 7 >, 1. 1, 2, 2-r h7Xh^>-l> 2-v 
>f/i/-/y7y, l f 1, 2, 2 -"f h7> h^f-i/— 
1, 2-^7x,x./UC/>>7>, 1. 1. 2. 2-7h7 
xih^*>~l, 2-v7x^y->7^ 1. 2-->V 
'h^'>-l, 1. 2. 2-7^7^/^7^ 1. 
2-yxh^r->-l, 1, 2, 2-f h7^f/^'>7 



V s 1, h**>- 1, 1, 2,-2-fh77x 

-/^•>7>, 1, 2-v^h*-y-l, 1, 2, 2- 

yy?vuyy/u) ^^y, tr* (v^ h^->7s=/wy 

y, tr* (> h^i/ittf-frisi)*) >*y> tr* 0= 
h^-y^fvu-yy/io >*y, tr* (^^7r 

x:/u«yy/u) >*y % fcf;* (J. h^ryy7x^yy 
AO **y£, »ZL^kUX&if*Zk&X£Z. 

«HM^t, (A) jS^irLTfl,. ±12 (A-l) 
*»*5J:t5 (A- 2) fcL<tt^TJx?^-#*ffi 
*\ (A-l) jjt#*jj:tf (A- 2) jat53tf±**i-Pix2 
(T.'l afiUJH^S ^ i t Xt 

[00 1 61 (B) | 
±E-«SC (3) lz*s^-C lt&^^r&gtLTfi. St 

<r>-ti&: (i) tmw^^aasr^tfsrfcis^t-s. 

-*S (3) -C«*n5Yl:*»W**«t LTtt* ^ 
y yac^i/n**^ "3WBfc Kn^y^f-;u*> 

5fc8&t Ko#->2Ky ^fvu-yn#f-y-#y ^7*= 

•>'7x=/Uyn^fy, ^fc Ka^>iKy^f/^> 
n^v-itfy i/'7x=/U'>n^fy^i^^* L 

. [0 0 1 7] #y^-<0»9igLfti: LTfl, HBSC 
(3) ^eii2-100, #*L<tt2-S-0-C* 
t ,,. 5. (C) *»f±l «* fctt 2 St«±*|aiCKtt 

fflurt>ftv\ #«Wfc*5v*-c r (a) .jj»c#fs 

(B) J«5>^<tfflW*tt, (A) j*5*l OOlfgB 
±^K»#»g^»K) T (B) £#0. 2-2 0SS 

a-eas. (b) f8&<n&RQ&& 2 om&&£mz.z 

fctt* ±32 (A) /£#lc^ix<5R 2 0-S. R 4 0- 

&&ta&&SL'tzzkXbZ Q 
[0018] THumzto^XMAktt (A) fS^tom^ 
Mmo*/? S ~/l>m33£& (B) £#<0-yyy-/u£ 
a s S*L"CS i -O-S i&&t:&&Ltti><DXbZ 

Sfi^tttf^F-ftr*, 1. 000-120, 00 

0.#£L<ttl, 2 0 0-1 00. 0 0 0lgt$) 
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o a flWM^t (a) &#&mtimrzmz& 
IBs: (4) ^a*ts4w*i/— Mta*, 

. [0 0 1 9] &«*u-Mfr&«r£ LTIfc tffxfx, h 

y -n--7atf*i/ . ^/ (nrfvur-tr h^- h) + 
hy- i -^asK^y • (T-fc^/UT-fc hf- 

— H fr^y % h y -n-y b*is • *y (r-tr^yur 

10 *bi— b) hy-s ec-yh^y-^; 

tr^ (r-fe^/ur-t h-f- h) f^v, v?-n-^ 
• (r-fef'/ur^: ht— h) f^y, i^- i - 
^azK^Cy-^ (T-fe^T-tr h ^- h) *^ 

V. v?- s e c - (r-fc^r-t h i— 

-fe^/ur-feht— h) ^*y. */-i-^a^S/ - . 
hy^ (T-fc^T-feh-^-h) f'^y, ^/-n-:/ 

h^>- hy^ (r-tr^/ur* h-^— h) 

-s e c-^h^> • hy^ (r-fer^r-fc h^- h) 

^^y, ^y-t-Zh^y - hy^ (r-t^/ur-feh 

1— b) 7h7^ (7tf/U7tht-h) 

^^y, b ] j^b*'> • (xf/u7th7tf- 

h7tf- h) hy-i-T'n^y.^y 

•y-/e/ (^^/ur-thr-feT 1 -!-) ^y, h y - s ^ 

y, hy- t-^h^-y (^^/ur-t hr-feT 1 - 
b) ^*y, ^h^r> • tr^ (xf/vrt hr-t^- 

h) ^-n-T^n^y - (xf/UTt h 

(xf/U7t hr-fe^-h) f-^y, v^-scc-^h 

^e/aih^^y- hy-x (xf/u7t hr-fc^— b) ft 

y. *y-n-^cr^^y • bV* (^fvUTir KTir 

x-h) f^^y. ^ey- i -ra^^-y • h'y^ (^r- 
/urir KTirx-h) ^^y> ^y-n-y^y • h 
y^ (ai^rir F7tf- b) ^^y, ^ey-sec 
. -T'hJry* bV* (x:^/urir hrirf 1 - h) t^^ 
y, ^y-t-7'^y" b } Jx (^fvurir hr-tr^ 
- h) ?^y, rF7^ (xf/U7th7tf-h) 
•^■^y, ^-y (T-fcfvi'T-fc ht— h) hy^ (xfyu 
so ' T-tbT^r- b) ^^y, (Tir^/UTir h-t— 
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b) (;n?vuTir b71zf— b) b ] J * 

•^y (r-fc^T-fch-f-h) '^3-?^ h } J- 

^-_|.) y /U3 -^A % hiZ-n-y (T 
-fef-/l/T"fc h^— b) '> 3 = >^ hli-sec-/ 
h*v"^y (T-fe^T* bi—-b) '>3s?ik, 

^ y_ t _ : /^v' . ^ey (r-fcfvur-t h-*-— H ^ 

/U7tht-h) ^3-?^ ^~ i -T'aztf^v' • 
XX (T-tT-zi'T-tbi—b) i^/Uss^A* i?-n- 

A, C^-s e c • (T^^T* bi— 

b) = ^-t-^h**" fcf* (T-fe^U 

r-th-t-— b) v?/U3 = ^A, ^yxh^V* hy* 

a, hy* (rir^/urirh^ 

— b) ^/U=r-£A % ^/-a-yh^' hy^ (T 
-fe-^/UT-fe h) -»33^ *y-sec-y 

h^>- hy* (Tir^T* H— h) S^^-jr 
A, t-y h*'> - (7tf/U7tht- 

h) i//U=: = ?A % fh7^ iT'tf-A'T'tbi— 
b) is/\,=2^r?^ b ] J=-h*i>" *S (^fvurirh 
r-fe-r— h) '^33^, h y -n— ^b#*5/ • =e 
y (aifvUTir h7tf - b) = hy-i- 

-ya^v/ • =e/ (=.7-/isT±bT1ZT—h) *JA*a 
bV-Ti--7b*i"*; (s^7th7t 

(xf/^7th7tf-h) *>3 = ^> hy-t- 
^ h^i/ • ^e/ . (xf /U7t K7tf - h) i//U=xn«Jr 
A % h^-> • (xf/i'7t hrir^-M 

tf- h) -»3i^, v?- i -raiK^V • tr* 

h*v"fcr* (xf/U7th7tf-h) -^33jr 
A. s e c -7 b*is • (a^r* bT±? 

Tir hTirx- h) ^3^?^ *yx: Ky 
X (,xfvUTir bT-tf — h) ^3=^, */-n 
-7*a^^->- hy* (xf^7t hT-fer- h) ^ 
= = jrAA ^y- i-T'n^' hy* (if/U7t 

y^ (xf;U7th7tf-h) v?/U3in^A N 
sec-^h^- hy^ (3i^/UTir KT-tx- h) 
£/A/=x = $rA. - t-7 b*~> • bl)X (if/^7 
"fchTir-r— h) v?/i,=x:£A, r h7^r^ (-f^7 



12 

•j— hy* (xf/i/7t hTir-r- H v?/«/3x«? 
A % (TirfvUTir h-f- h) t'* (^f^7t h 

r-tf—b) v?/u=-?a, hy* (T-fcfvurir h-t- 

— b) *J {^l^T± bT~t"r- b) i?/U = x:r*rA/i 
ir h"^— h) r/U^-^A, Hy^ (x:^/ur^h7-fc 

io [0 0 2 0] mmmt^xn. tm&tszumm&z 
y/-^it si/wvs, *y^/w», £&• 

it. p-7 5;SM«, P - h/U3cv^/u^^®5. 

20 y^aa^Sfc. h!/7/Utn^ * 

^3iv^ JBCTfcfcJr 

IS. iSSfe, yy^^^ifS^t^ 

[0 0 2 ll £Stejfe&<t LTfi. 4ttHKS*£CtiSa 

V, M>f^7;y, ^yxf/U7?y, i^zc^/ur 

30 ^ >\ k y /i/7 5 y, *y t'b e/i/7 ^ y, ■ 
."e/ur ^ v v tf/ur ^ v. =e/^^/^r s y, . ; ■■: 

•y^7^;y, h y r^/ur s v. ^y^^y-yur- 
^ > x v?3.^y— /ur^^. i?^f/i^;x^y-/u ! 7 
^ v. ^y>f/w-yx^y-/u7^ >\ hy^^y— 

v % ix7"if tr->^ n!?yfty 7 s h7>f^7y^x 

[0 0 2 2] £Jt&*tt*>5tK &JR^u-hft*^ 
tt. T*>'*ci'-bit&y>* Tfr^*^-' bit-Sto. k 

^Srt:. (A) (^±iD7lc»«Si^»S) 1 0 0 

itSB^cr, is^r, o. ooi-ioiw, ff^ 
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-at (B) j«»fe*ws»J«c»**fctt5>*ur* 

V\ i-^T^V, 2, 2, 4-hyy 

*fr*V9V % n-*f*>+ i/*a^ 

y, KyyfyU^V-tfV* y ?vuxc?vu-<:/i£y N n- 10 
-fu eM>ty, i f/U'Oir y, 

y^y y i-yf-ju^sH^ h y xLfvu-O-tfy, i/ 
- i -T^Bf/i^yirV, 11-7 5/^7^1/^ M 

/K n-T^y — /U. i--f9J— sec-:/*/ 
/— A\ 2-y fvU^y-zK sec-^;- 

;K t-' <v*y-/^ 3-> h*->y*y — /K n- 

^■J-y— /K 2-> r/lt'OfS— /K s e c . 20 

+ / -/K 2 -xf/U/^ y — s e c / — 

yu % — y*y-/u-3s n-^*/— /K 2 -xx^/U 
^^y-/K sec-t^;-^ n-y-/UT/w 
= — /K 2, 6 ->?y 7-/^7* y — /U— 4 > n-v*# 
J — >K sec-? yf^^r^^-zK k y y ?vuy* 

=/U7/U3-/U, s e c-f h77'W/^-/k s 

*thy— /K y f 1 /^v'^cz^^ihy-/K 3, 3, 5- 
K.y > b^mjv — /K ^yiz/UT/ua-zK 

/U'O'* yi/ir—^- 2, 4, ^^rty^t-zu- 2 , 
5. ^7** >v;zt— /U- 2 , 4. 2-xf/U^fy^ 
a-— 3, ^xfuy^ys-zK ^neuy 

T-fe h V, y ^vuxfvw«r hy x > fvu- n -T'a 

y ?vu_ j -y^f. ^ * y% y ^/u- n — :y^yu<$r 
y y x:?vu- n -^fvu<5r h % A ^ n ^ vvU 

•>^a^s^f-y^ 2 >\ yfvUv^cr^ 

y. i?7>feh>7^3-A', 7th7x/^ 7x>f 
3 yttWr Y VX«K : ^fvux— tvk i -7* a e 
/Ux-f/K n-/f/^-f/k n — ^3r->yux.— f 

1, 2-raei/yt^K, ^t*V7^ 4-> ^ 50 
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^t*y?y, >\ f-fris 

^uy?y 3-/u^y>fyux-f/K xfuy^ij = 
— /t^ey x^^/ux:— -r/K xfuy^ y a— /u^fvu 
x.— r/K xf i/y >r y - n - 7f /Ux-f 

/u, xf t/y^ys-z^y-n-^^x-f/K 
ZL^lsyfl) a-/l/T/7£-/^x-f/k ^\sy# 
y 3-/u^ey - 2 -x^/uyfvuxi-TvK xf [/y^ 
!l 3-/L'v?7'f /ux-f/u, v^xf-uy/y 3-/t,^y 
y f'/t'X — T'/U > v?xf i/y 1/ / xf /ux- 

Is y?}) = — /Uv^fvUxc--- f /V % i/xc^- 
t/y^ y x-/U^ / - n - ^f/ux-f/K v?xfuv 
^y 3— /UCJ-n-T'^vt'^— i?xf i/y^y a 
— /l^ey - n -'N^-y/Ux-f/k x:hdr'>hy^y = 
-yk f hyxf uv^y 3-/U^-n-7f /ux-f 
/K i/y^y 3-/w&y / f ^s-f/u, /otf 
uy^y x-/^/xf;i/x-f/K /oei/y^yx 
-/i^y^ne/ux-f/K ^aeuy/ys-/^; 
yf-zuai— r/t-, ^otvy^ys-zu^/^f/ux 
— fvu, v//n f t/y/y 3~;^/xf /Ux-f;K 
h y 7*a t'^>y"y 3-yR/>f-/l,x-f/k fh7 
t Ka^7>\ 2-^f/l/fh7t Kn77^^(0x 

&3L?vK y -7^*7? V V % y-z^ny^Ky 
Bakn-^Btf/K Bfifei-^Btr/K KKn-7'f 
/K WfWt i -^^> ^sec Mfcxx 

2 -3i^/u^^rv-/u, ^yy/u, SSy^n^y 

/K ftg£>^/W->^B^rv'/K B®&n-yxa/U, T-fe 
hB*>^-/K 7th^xf/K ftRx^U^yxt 
rr/wey>f/ux-f/K B^xi^ixy^y xt— /u-ey 

oi-^/K'BS^^uy^y ^-/^/x^x-f 
/K BSfev^xc^L/v^y /u^ey -n-^/uxi— r- 

^gfe^B e ^ y ^ y 3 -/u^ / > f /ux-f /u, 
gs^Bt^uv^y xr-zt^eyxi^/uxi— r/K SS/n 
fi/y^y 3-/u^y yn e/ux-f/K ^ne^ 

y^y =r— yu^e-y t'^xi— -r/K »>7nei/^ 

y 3— /u^-y y f/ux-f/t', ^^ciei/y^yx 
— zi^ey zxfvuxi— r/K c^STpK^ y xt— /u, ft&y h 
#-y hV?}) b— /K 7*b esrygt^f-zu. T'c'^ry 
^n-y^/U, 7 , aft^i-7;/K v^y-^^x: 

/K ftJfen-T'fvK fL8n-7^K -raya^xf 

/i/M;N-^WM7;K, N. N-y>f/u 
*/i/A7; K, N, N-v^xf/u*;UA7 5 K, T-fe h 
7U\ N->Wth7U\ N. N"v^^f/U7 

fay k *yti WttSlb ; «fk^^^/K mtV 
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vfcif atBffJHMKtt if «r*tf 8 - 4 5. 
[0023] cix^o^r% rafu^yn-/^; 

a tf uy>ry a— /w^ey -fu e/ux— ■ FA'tfttlcffi L 

[0 0 2 4] -TEW t*5 9 

«tf*::i:'#T#*. .(a) A^trffff 

5. Hunt. ^sJW^cTa** ur^^r 

^ttJ:ir\ cwfl&ORfSiaaiL-Ctt* i§£\ 0-1 

0 Ot:. «M£L<ttl 5-8 Otffe^o 20 

o or 

aT^rvua-^w, 2oii%ar, west 

*%aT-C*8C:i:* s ff*Ut\ »*I0OtBT«7 
±E (A-l) dt#46«c (A- 2) A 

^0^2 011%^ *f*L<tf:5:ES: 
%«Tlcfc* <t 5 K:*«4 iff- «£ 19 - i: 

[0 0 2 5] *^^-C»^tt5)BB^j5K^iafi£<fe(wrt:, $ 

2 5 0-4 5 OriC^^y^-, 30 

ftifo*»*«*iU'CtJ:v\ /J-^hviurtt, 

rtf/U7t h V, 2, 4 -^^rfyyty, 2, 4 - 
3, S-^79s s s*V, 2, 4-tf- 
3, 2, 4-y^ 

yy't^ 3, 5-/^^^ 5-/f-/u-2. 4 

*k"*>*J*V % 2, 2, 6, 6-fh7>f^- 

3, 5 — ./^y^ty, 1. 1, 1, 5, 5, 5-^ 

tt2«a±-e*>5. #*Wfc*5^r, m&&Stt8J$&* <o 

<os-i;^rh>^r*»r±. (a) 0£±an*#»e 
<o*«-*ioo.**«u:»u-ca»o. i- 
looit^ #^u< no. 2-8 oajtaoiSH-c " 

a^^4ifo^i*^r^5^^n^>4t\ z<d 

[0 0 2 6] 2 5 0-4 5 0rKife.££/ttt^i^£ 



16 

K»jt*#i-sfl:*** zmmmzGrzits 
to. tfn/vrs k»«*». <>*) r^y^-hs^ 
3F«*e'3i/Wk**, fyKy^- #y^* k. 
sKyrsy**, ^yry-uy. #y7SK, #y* 

»4r*rofl:*«Di: LTTtt. rfy **u:/**1Nf MB 

a, #y*f"^>ai-*+-f MBit, ^yyoei/yt^- 

MBit, ^yf h7>f^yt^ MBit #y 
y^uv3r^-> MBit4if* s *rf 6*15. 
[0 0 2 7] AfcttlCtt, #V ***s**l' x sTfr*fl> 
:x— tvK 4^y ^v^^u^r/u^r/^— tfy 
t^->xf f 1/ y T/u^^7 x x/ux-f^, #y sh*- 

y y v#3i&x Tj^^7^y — y >m-£to<r> 

a tfyy7'n ^^3zKy -r— , #y UVtfy 

3:^u^j»j»*r^/-^r§ Kaatitftifoa-^ 

/UMfvuSSMfc'&fcu iifyxf yy^y^-zu^Mx 
*7vK xf L/y^y3-/«Kx^f/K JfeJESee 
y^y-fe:yh\ #y .^yir y vm^&^tvk y^t' 
^v^K^^^/k yafi/y/y3-/«Sx^ 

fc**4ifS:*rrsriA5-e#5. jKyah^s^n^* 

y 2f-^r->7'n tfi/y/c =^y 4 UXfiTI£W 

[00 2 8-] - (A) o- (B) p- 
-(A) o- (B) P - (A) q- 

Afl-CHzCHzO-'CS^iX^S^, Btt- 
CH2CH (CHa) O-TS^n^S^U ofil- 
90. pttlO-99, qflO — 9 OW^^-r) 

w*v6w c f-e, iKy 3j-^rv'3if : -uvr/^/t'3i— 
:Ky ±*ci/=.^\s>7t!}) eyy^Q7^=^ 

^r/K ^y t^-yxf i/y y/uK'^ y^Mx^r 
/^y a-^i/x^i/vy/ufcf /mBJWSfc^^f/K 
4^x-f/ulfk^^ J: 9 ffs l^t LT^ifo 

[0 0 2 9] £*i6ttia*o^tt2H«±&m*»lCtfc 

y 2i-^r ix3i^-/uS % y zr*'s-7* t'/uS, T ^ KS. 

'< At ia$r^rr«o o^) r^y^****a s *rf p 6 
*i6o ±ia (^^) r^y/^3R»**rt, r^y^ifc. 
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/99 9&SL* ±EfBBSS:*f5r^y/HW»*, 
±ET iiS**"*"* / * * y /ugf&a*fc> ±E«"tB5S: 
# S4^T* y /W^*^/i'iBJ:tf±El , lUS*:*'S4 

2-fcKo 

^xfvur^y f-k ^sfi/^Ja-^r^j 
u-k ^y^u^y /^T*y i^— k > 

f-uy^y 3-/u7^ y^-h, i h^s/y*^^^ 

/UT^y-^k 2-tKo^'>7'at , /U7^y l/- 
k ^cfi/y^!l3-^7^y jKyT'afc: - 
i/y^y 3-;u7^y / b >£\s\/9 

y3-/u7^yt/-h, >h^y/cei^y^y3 
-/ur^yu— k x h^->^B euy^y =-^7 
9 y i>— k 3i K^#y^o eu^y 3-/u7^ y 

i>— K 2 - > f^7 5 y *f J ^- K 2 - 
•;xf/U7 * y xf/U7^ yt'-h, N-trxvufcfay 

K^, trx/u^y^y, r^y/^rsk n-^^t 

^y/UT^K, N, N-^f^yATSK* N- 20 

^a-vur^y^TS k ^y->^r^y u— Me 

y u— k seyxfuy^ya-*^ y t^— F4£f 
o^r^ y h« ; ftirjMWf&H'S. rixfctt* 1 

C0030] ±Mrtea;*#"*-a * 9 1 y 
**wjturtt, 2-t Kc^yaf/M^^yi/- 
K i?xfi/y^y /u>^^y f— k #y»f^ 
y^y=-/uy^^y^-h, * h^^f^^y 

^y U _ K xh^i/zKy^^^y=-/^^^y 

i>— ^ 2- 1 h'o^y/a evu* 99 y I/— k 5^7" 
□ ei/y/y=-/^^^y^-K #y^ei/y/ 
y 3 -/u^^yi/-K y ^•y-yVBtr^y = 
-^>#^yi/-K > h*:/#y T'neuy^y =- 
^^^yi/-K xh^y^net/y^y3-/u> 
^y u _ K xh^y/nei/y^y3-/M^ 
*yu— k 2-^f^7syaw^^yy- 
k 2-v?3L?vu7 i y^f-^^9 9 y ^— k « 

Sk 9 9 9 x ) is— bteZ<0*S * 99 1) ^ 

— h^i ; yxi^u>^y xt— /i>i//9# y ^— k #y 

afi/yyy3-/u^^^yi/-h, ^oeuy^ 

s s*99\) u-b%*?<OV*99!) i/-hS;«W5^ 
d*,<bfl, i«*fctt2a»±*R»fc«H 
LTt>J:i\ 

[0 0 3 1] ±351i£££*T£4^T* y/Ugtxi^T-yU 50 



(ojkfc&ibLxn* /^T9 ] j r x-k xif-/ur^y 

lx— k tt-^Btf^yiz-h, Lso-7*ntr/U 
7^yi/-h, n-7f'/i'T9l) \s— k i so-/f 
/U7^ y t/- k s ec-yf^^y^-h, cer 
-/fWy y-h, 7;/U7^yi/-K ^* : sj\s 

T9 y k ^r^/ur* y ^— k ^-9^t9 y 
k ;x/u7^y i/-h> fw^y y-h, K 

=r*st\'T9 y ^— k T" h V7 £ iy/^T9 D \s— k 
f-r^T^ y k ±99 J f'y^T9 V k *> 

u-h v 2-y h^yxf/u7^y y-K 2-xih^ 

:y^,\,T9 2 h=5r*>^c f /UT* y U 

— K k ^V^/UT 

^ytx— k y^xi/u^/utr h— zi'T^ y ^— k / — 

yU^3iXi/Ur^ y ^— /x/U7sX/U^/l/^h-/U 

r ^y U _f N> ^^^a^^rxi/u^i/^i^/ur^y 

k f h7t Kc7/u7y/u7^yy-h, 
/uxvur^ y ^— btei£<n j zs79 v^—big; 
y/y3-/uy'7^yy~K i. 3-^f^ys 

—;\'i?T9 y ^— 1. 4-^L/^^y yUv^T 
9Vi>—bs V =—A'*JT9 y t>— hv' 

i. 6 -^fy^y =-^'7^ y t/- 2 r 2- 

(4 — y n^'y7 , Bfnar*y7£x;U) 7*i3v< 
V, 2, 2-f* (4-7^^^y>'xh^>7xi 

/u) 7*a/<y^ifo^7^ y ; hy>^o-/u 

x^yH7^yi/-h, hy^fa-/ura/<yM 

u — /<v^xiy^y /uhyr^y ^— h 
4Whyr^y i^-hb ;^v*^y*y h-^r- h 
77^y i/-M^ofh77^y i/— m*ifi«wf 

[0 0 3.?] ±E*IHS**S4^>^^y^afc«y- 

7*aW^^yy-K n-^f^^^y^-K 
i so-/W^^yu-h, sec-W^ 
y u _ K ter-^M^^y^-K T^/^^9 
*>**i//\,*99 l Ji'-b* 9 9 

y u _ j.^ ^^/u/^^y y-/u>^^ y u 

-h, ?*sfi**99 x ) ls—b* Y s f*/fr*99Vi'~ 

h, rh7f*>/M^^yy-K ^^f'>/^^ 
/i/^^^yu— k 2 -xif-zu^^v^^ y 1^— 

xi^/u^^^ y I/- k -2-> h^oW?'^ 

/i/>^^y v-h, 7ix/uM^h-/M^^y y- 

/x/U7xx^5^yy-K yx/U7x-;^ 
.' /Hi'h— fr*9 9 y — h , a^yfx/ut^y 
xi^/U^^^y U-h, fh7t KB7/U7y/^^^ 
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* y ; 3i^u>^y 32-/u->v^^ y ^— k 
3 -/u^> y u— k l. 6-^^v^y = 

-/^^^liU-h, 2, 2-fcT* 

- hS ; h y — > h y 31^^ y i/— K h 

y >fa-/^D/<>hy^^y u-Ktif<0 hy> 

**y HBI44r*»rf <bix£o rrL^tt, 

***-:/3IUW«tt*L PfttJHHHBBftifjWP 

y (>*) r^J^-^wiat^^*^;^, 

[0 0 3 31 7 5r*3KJMf«SttJHi:Urtt. 

1, 2. 2-fh77not^f/Ml, 1- 2, 2- 
Th77aD7'D^) at— ^/U, 1, 1, 2, 2 —T 
h77Dot^f/^->/^- 7VK f^T^s 

(i f 1, 2, 2-fh77na^f/l/) 
x-f/K ^txfi/y^J)3-/i' (1, 1, 2, 

2, 3, 3 —y^^^yuc^l^f'/^) r/K rf"^* 
7 , neuy^!l3-/l/v? (1, 1, 2, 2-fh77a 

(1, 1, 2, 2, 3, 3-^t7cn^yf/u) 
— 7VK ^-7dd Kf-W^^^^^t h y £^ 
1, 1, 2, 2. 8, 8, 9, 9,10, 10-7*7 
bbKWa 1. 1. 2, 2. 3, 3 ^t7ac 

7*y, n- [3- ^/u^n^^v^/i^w* 

^ K) :/ae7u] -N, N ' — v 7 ^ f/lz-N-^/^^^ 

s<— 7/\s*u r N-^f-^^* y 

-N-xf/ur^/if/U) . *;/<-7/UtB7/^ 

77*/^F142D, P1F172, P1F 1 7 3, HF 1 
8 3 (£t±, *B*WV^Hfc*Xj8 (W S) > *7 h 
y/EE.lp 01. |S]3 0 3, IS1352 (*r#0M&S 
(80 SO , 7P7-KFC-4 3 0, HFC-431 
(fiK^y-sA (80 ft) . Ttfc#-KAG7 1 
0, t-7o>S-38 2, (5JSC- 10 1, PISC- 

102, rasc-i o 3. rasc-i o 4. rasc-i 

05, raSC-106 Ufiffi* (t*> ft) > BM-10 
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0 0, BM-1 100 mm (ft) ft) * NBX-15 
( (80 4if^*#-CffT)E$ixr^5 7s/»» 

E>#77y*F I 7 2, BM-1 0 0 0, BM-11 

00, mbx-iswi:^u\ ->y=-^^#s 

r§te#i£ LXtt, #|;LfxSH7 PA. S H 2 1 PA, S 
H3 0PA, S T 9 4 PA 0^-fixfc»> • ^^a-- 

£*ue>*3*-efc, -LI5SH2 8PA. S H 3 0 P AlC^S 

to ^-foTfa-)^ (5) 



(5) 
[0 0 3 4] 




■ [0 0 3 5] ^OT^M^tt^^ Wfti/y 

«\ *FiS*fcg;6S5 — 3 0m^ ff*L<ttlO-20m 
/i, H»5HMM 5 1 0-4 0SS%a^^t>«0"C l ^5a 

{fc*I« (80 ft, *9 J—W)*VA'toXXMV-f 
o^y-/u^y*^/U;««b«X» (80 ft* 

(80 2 raioo, 

1512 0 0 ; : JIWF7r-f ^5*/^ (80 BktoTfl'^-tf 
VT-S/K 7/^5t//H0, IBJ1 3 2*^*^6 

L<f±, 2-3 0ll*t*!i; WBIBWSCtll 
aK'SKS, 2-30 lf%t 

J^W-LSfc^-C**. *fcWO«J««i£. ->y 

Si 02 ^^/N s S i Nfra^fciWSW-fc 

[0 0 3 6] ?5^i?<i: LX, lOfi 

5tJI$0. 05-1. 5nmiS, 2(3^9 "Cfl^S 
0. l-3nmM^«to:^ 5 ^o,^ 

cos, ^i£-?ft&-rs*\ **^fi8o^6ooraflc 
^ia^-e. a*, 5-2 4 o^u&M^xw&rt^z 
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ft, MOffi»«tt(c«;ft*^i:;a**K LSI, 
ALSI ; DRAM, S DRAM RDRAM. D-R 
D RAM*t^^fr^ffliSP»1fffe^^iirp1J6^^ 

[0 0 3 7] 

[mm] SIT. &&MZ&fX. **W*tS6K:** 

*. I 
[0 0 3 81 fty^t (Mw) 

- (GPC) BrlCiflMeUfc. 

ffi&&to 1 g fOOccOf h7tKo77y|dS 
LTMBLfc. 

(^tvH 5 0-C ALC/GPC) 
^77A :BgfD^X (ft) jBOSHODEX A-80M 
(^5 0 cm) 

«£8 : 1 c c/# 
[0 0 3 91 feM^ 

2 0 0tTl«^U $P>lC4 2 0r 
OS*#B*<D*:/ h^U- h*"C 3 0 U 

h'<y;tr- K (#3 KOTP 1 6 4 5 1 B«§*J:tfH 
P4 2 8 4A/l/^3yLCR^-^-i^t, 10 
kHz IZ&tf Z®&&Lfr<h&ih Ltu 

[00 40] £2jl2M1& 

»*«K»fcjt#u *yh^-h±ri0OlCtl 
flfJk 2 0 0r-Cl»M*«*««U $etw4 2 0r 
y h 7*V- h * -C 3 0 L 
:<7)fe(Dft|^J^^!if(i 1 . 2 M mi:L7to 



22 

(004 i] *»ow*» 

htv- h±-ei o oxvi 
2oor-ei»Bns«Srsa»u £<b(c4 2or 

Jit 

to [0 0 4 2] gjjggDCMPjBjg 

8^y^*yy = y^i{c % h&SrE^-c 

»n. 2 0 0ttlM5SI:ftiSU $^{-4 2 010 
<0S**H«O*y h:/u-h*-C3 0 L 

[0043] ^^y- : ->y*-ifl»tok** 

WmS.ti : 3 0 0 g/cm 2 
W**W : 6 0® 

CMPt^WM!:3 5W^O*Ba«ffl7y 

[004 4] *J*« 1 
^t^7^777 = ^r% ;*fvH*I/> b^fis 
7>77. 04 g, 7h7^h^v"y7y2 4. 0 5 g 
tfh7^ (Tirfvi'T-fc h"*— h) ^*>0. 4 8 
g^r, 7*a ei/y^y 3-/^/7*0 e/ux-7^2 9 

0gi:«#4tfco%, ^y-7y^-t»^J 
30 tK8 4 gfeiWBB^rt-cieaicwioufe **oa. 55 : . 

XVA^fMBUS^itO^ T±^T± h^2 .5.gfe ; 
SiOU* ^fC3 0^Wat^^ S^aSrMS-Cft-- 

ait, 5 ottB&Wfrb* frsttism 

tt, 8, 5 OOt^ot 

7y77. 04gifh7/h^>*>7y2 4. 0 5 g 
40 fc, tfuy^y yu2 9 0 1 

1. 5 g ^Xffck 8 4 g£ l*IBi**t 

t 9 J -/ut***tfj»«S: l 4 9 gx/^u-y 3 y 

*«Wo»*Jj«WH^as* 1, 8 5 0tfcot 
'[0 0 4 5] 3 

so ^t/<77/u77^3tfj|: x x^;-/u5 70 g, 
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-f * 160g.M0 %*TfrT I vtK^ 9 0 

ggfitKIU 0°Clw£S£-£fco >^ 

y 2 0. 0 g^iS^5rl^Wtt^^U^ 
3 -/U^e/^a ^ST'StfJS** 9 3 0 

4,4 0 o-efcofc, 

[0 0 46] 1 

1 Ti££ixfc50S£(D 1 0 0 g ICMB X- 1 5 



•>tf ] J -//f/l/ysHyO. 2 5g^50Ls £0. 2 

u fete 5* 2. 6 2tfiHS^ot a a' 

5 5. lGPat^^ot *fc, fcfltOCMP 
[0 0 4 7] 1^^2-6 

[0 0 4 8] 
[fl] 





KK3R 








f77t 


CMP 








a* 










0 

100g 


NBX-15 0.006* atft¥^^«W 
700 03Mbr «*•>*' f**»i'»W 


2.62 


0.1 


O 


O 


2 


a> 

100c 


«¥*?£^3#I 700 <7}*3StK «** 
i* VSftVMf/ L0g 


2.69 


6.0 


O 


o 


3 


100g 




2.67 


5.0 


O 


o 


4 


100g 


SE28PA0.0Q6g, mS^S&H 1 **] 
700 MWtr-W Jir'JMW 

J5s : ^_ 


2.65 


S3 


O 


o 


5 


O 

100g 


n»*#»*ttV OJg 


£25 


5.0 


O 


o 


6 


9 

lOOg 


SHS8PA0.006& aS^P^fSfc 

7oo eimtr**&Witw*& 

LOg, ££3Z*^FSft 2000 CO 


2_23 


4J3 


o 


o 



[00 4 9] tfctWIll 

<OfcfcR«^£»fliLfcfcC*K 2. 6 3 tiS^HK-C* 
[ 0 0 5'0 ] 
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7cy b*<-V<nijte 



(5i)Int.Cl. 7 

C08L 83/06 
83/14 
C0 9D 5/25 
H01L 21/312 
21/316 
21/768 



F E 

C 0 8 L 83/06 
83/14 

C 0 9 D 5/25 
H0 1L 21/312 
21/316 
21/90 



C 
G 
S 



(1 



(72)%^# £0 7* 
(72) »H* UJffl /tfe^I 



F*-A(##) 4J002 CP031 CP051 EE046 FD316 
GQ01 GQ05 

4J035 BA03 CA051 CA061 EA01 

EB03 EB04 SAG I EB03 LB20 

4J038 DL031 DL071 DL081 DL161 
HA176 HA186 HA236 JAU 
JA34 JA37 JA38 JA39 JA40 
JB01 JB03 JB09 JB23 JB31 
JC25 JC32 JC38 KA04 KA06 
KA09 MA04 NA11 NA17 NA21 
PA19 PB09 PB11 PC02 PC03 
PC08 

5F033 QQ48 RR21 SS22 SS30 TT03 
XXOl XX06 XX17 XX24 

5F058 AA02 AA10 AC03 AD05 AF04 
AH02 



